This study presents an empirical analysis of the production outsourcing effect on firm productivity and profitability in the Italian manufacturing industry. This study uses firm-level panel data that were developed by the Italian National Statistical Institute. Using different estimation strategies, we develop panel data models and correct for possible endogeneity bias of the outsourcing with respect to the target variables. We find a non-significant effect of outsourcing on profitability and a significant negative effect of outsourcing on productivity.
Introduction
The phenomenon of geographically fragmented production processes has become widespread in the last two decades because information and communication technologies (ICT) have divided the value chain and facilitated the performance of activities from any location (Grossman & Helpman, 2005) . Additionally, the continuous decline of transportation costs has facilitated the worldwide flow of goods. The fragmentation of production increasingly extends beyond the boundaries of a firm to involve other independent firms, a phenomenon called "outsourcing".
The fundamental issue that is addressed in this paper is whether outsourcing is value enhancing and, particularly, whether firms that outsource benefit from higher productivity and profitability. Following Olsen (2006) , in this work we use outsourcing to describe the relocation of processes to external providers regardless of the provider's location within the home country or in a foreign country.
The outsourcing impact on productivity has been studied by theorists of international production (Kulmala et al., 2002; Helpman et al., 2004) . They show that a higher level of international involvement tends to be associated with a higher level of productivity at any given level of corporate innovativeness. The gains typically may result from the exploitation of the comparative advantages and economies of scale that are offered by external suppliers (Grossman & Helpman, 2005) . This will be the case if outside suppliers are able to benefit from specialised knowledge and/or economies of scale. The goods and services may be more efficiently produced by other firms and consequently bought at a lower price. This access to better, cheaper and more varied (final and intermediate) inputs improves firm productivity. For example, if a firm stops producing intermediate goods internally to buy them from an external supplier, both labour cost and capital investment will reduce (Görzig & Stephan, 2002) . Additionally, through outsourcing, a firm may focus on its core skills and thus increase the level of innovation (Schwörer, 2013) . On the other hand, another important aspect to consider in the decision in addition to the amount of asset specific investments, is the quality of intermediate goods produced by suppliers, which may indeed affects the quality of final products and, consequently, the firm's margins (Görzig & Stephan, 2002) .
2002).
We may therefore expect that the benefits enjoyed from outsourcing are not always consistent but depend on the characteristics of the firms and sectors in question. The sign and the size of the effect of outsourcing on productivity (and profitability) at the level of the firm therefore can only be revealed by empirical studies. A detailed description of the causes and effects of outsourcing can be found, for example, in Bengtsson and Dabhilkar (2009) and Windrum at al. (2009) . As observed by Olsen (2006) and Schwörer (2013) direct investigations of the impact of outsourcing on firm performance are relatively small and provide some evidence that outsourcing can increase productivity, but the identified effects are quite heterogeneous depending on the analysed country, the firm's specific characteristics (exporters versus non-exporters, foreign-owned versus domestic) or the kind of activities outsourced (materials or services). Several studies (Girma & Görg, 2004; Hanley, 2004 and 2011; Egger & Egger, 2006; Jabbour, 2010; Wagner, 2011; Schwörer, 2013) find some positive connection between productivity and outsourcing, though often this is limited to specific kind of firms or to the outsourcing of services, and to international outsourcing. However, other authors report no significant connection between outsourcing and a firm's performance (Gilley & Rasheed, 2000; Laugen et al., 2005) or any negative effect. Ito et al. (2010) , for example, find that outsourcing, especially when it is international in nature, reduces the short-run productivity of domestic firms. The authors explain this effect using the "industrial organisation approach" and suggest that efficiency is gained only with certain foreign market experience. Moreover, other studies highlight a negative long-run effect of outsourcing on productivity growth (Lacity & Willcocks, 1998; Görzig & Stephan 2002) . Windrum et al. (2009) explain this evidence by the difficulties experienced by firms in controlling and integrating outsourced activities, especially in the case of "total outsourcing", which implies the complete detachment of one or more activities by the outsourcing firm for a set period of time.
For Italy, a few empirical studies are available at micro level and often are directed at specific sectors or regions, or the externalization of specific functions. For the whole manufacturing sector, for example, Federico (2010 and 2012) , studying the mode of organization (outsourcing versus integration) together with the location (at home or abroad) of intermediate inputs production, finds a negative relationship between productivity and domestic-outsourcing. D'Attoma and Pacei (2014) focus on the effects of international outsourcing and find a positive effect on productivity, while no evidence of an effect on profitability is supported by their data. Other studies for Italy focus on specific industries or regions. Pieri and Zaninotto (2011) do not find evidence of an effect from the organizational mode (outsourcing versus vertical integration) to productivity in the Italian machine tool industry. Giannelle and Tattara (2009) , instead, focus on large footwear and clothing manufacturers in an Italian region, and find a positive effect of international outsourcing on both productivity and profitability.
Given the heterogeneous and inconclusive results obtained from empirical studies till now, we propose to verify the prevailing hypothesis in the literature on the link between outsourcing and productivity:
H1: outsourcing has a positive effect on firm productivity.
In doing that, we contribute to fill the gap in the literature on outsourcing and firm productivity in a number of ways. Firstly, we provide evidence for Italy using firm data from all manufacturing sectors and at national level. Secondly, we use a broad ten-wave panel of firms (covering the period 1998-2007), a unique data set of Italian manufacturing enterprises developed by ISTAT (the Italian National Statistical Institute) through the integration of different official business surveys and administrative data sources, that only recently become available for empirical analysis. Some features of this panel, such as the large number of firms and industries considered, and the length of the time span covered, offer chances of analysis not permitted by the usually available more limited datasets, which are often cross-section in nature, cover a few industries or a smaller number of firms. Moreover, this panel enables us to provide a causal analysis of the impact of outsourcing at the firm level, correcting for possible endogeneity bias of the outsourcing with respect to the target variables. To this purpose the fixed effects regression and instrumental variable techniques are used. Thirdly, we use a measure of outsourcing that overcomes the shortcomings of the definition used in many empirical studies (see Section 3). On the other hand, our data do not allow us to distinguish between national and foreign suppliers; therefore, in our definition of outsourcing, the special case of exclusively international outsourcing (offshoring) is included.
Finally, empirical studies have focused above all on the effects of outsourcing on productivity whereas the outsourcing effects on profits have been considered to a lesser extent. The evaluation of the effect on profitability is instead important, because it provides evidence on the effect on the performance of firms in the product market. Therefore, our second research hypothesis is:
In addressing this issue the paper adds to the sparse literature on the profitability effects of outsourcing (Görg & Hanley, 2004; D'Attoma & Pacei, 2014) and provides original insights for discussing the implications on different measures of firm performance. This paper is organized as follows. Section 2 briefly discusses the dynamic of the manufacturing sector in Italy. Section 3 describes the data. Section 4 provides descriptive statistics and estimates of the outsourcing premia. Section 5 investigates the self-selection of firms into outsourcing. Section 6 provides the framework for estimating the effect of outsourcing, and Section 7 presents the empirical results of our analysis, which highlight that the effect of outsourcing on profitability is not significant while its effect on productivity is negative. Section 8 presents the conclusions.
The Italian Manufacturing Sector in the Last Decade
Since the second half of the nineties, a decline in productivity growth was observed in the EU countries both in absolute terms and in comparison to US productivity performance. Nevertheless, considerable differences have been observed among European countries in terms of both productivity level and productivity growth (Van Ark et al., 2007 and .
International comparisons show that Italy ranked last in growth of GDP per hour worked over the period 1995 -2006 (OECD, 2008 Dosi et al., 2012) . In the same period, the Italian economy registered a slowdown of the average annual growth, and the average annual growth rate of value added per employee in manufacturing was negative (Dosi et al., 2012) . This process took place with almost unchanged capital deepening, therefore it was caused by a fall in total factor productivity (Van Ark et al., 2008; Daveri & Jona-Lasinio, 2005; Brandolini & Bugamelli, 2009) , which was particularly striking in manufacturing.
Compared to other European countries, Italy suffered more from the international technological, financial, and political developments of the nineties: the ICT revolution, the globalization of goods and financial markets, and the European integration process with the introduction of the common currency (Brandolini & Bugamelli, 2009 ). These changes increased competitive pressure, both because of newly available low-cost goods and services from emerging countries (especially in traditional and low-skill labour intensive sectors), and because of competition from companies able to gain efficiency through technological advancements. Furthermore, the integration of European markets and the introduction of the euro made it impossible to take advantage of currency devaluation to cope with international competition (Brandolini & Bugamelli, 2009 ). The assumed main reasons for the "economic decline" in Italy were often the small size of Italian companies, their production specialisation in traditional and technology-mature sectors, and their scarce propensity to innovate and invest in R&D (see Aquino et al., 2008 , for a review).
Studies on firm-level data, however, evidenced a high degree of heterogeneity in productivity and other indicators of performance of companies even belonging to the same sector (Dosi et al., 2012; Bugamelli et al., 2010; Brandolini & Bugamelli, 2009 ). In particular two opposite groups ("neo-dualism") appeared to co-exist: a group of dynamic firms and a large group of laggard firms. Moreover, the increased dispersion in productivity following the introduction of the euro may be regarded as evidence of a weakness of markets in selecting more efficient firms and as evidence that only some firms undertake restructuring activity (Dosi et al., 2012; Bugamelli et al., 2010) . The introduction of the euro did not induce reallocation between sectors (from low to high productivity sectors) while there was some evidence of intra-sectoral restructuring, especially in those sectors which were more exposed to international competition and that relied on devaluation. Indeed, even in this case, restructuring did not imply jobs loss and reallocation of workers across firms with different levels of efficiency, but rather a reallocation within firms, with a decrease in the share of blue collar workers (Bugamelli et al., 2010) . The existence of the mentioned "neo-dualism" (Dosi at al., 2012) is the result of different adaptation paths that firms had chosen in response to changes in competitive pressure due to globalization and the introduction of the euro. In particular, less dynamic firms may have chosen to rely on a more intensive use of labour, thanks to the reduction of implicit company costs guaranteed by the increased labour market flexibility introduced with labour reforms in the '90 (De Nardis, 2007 , Tundis et al., 2012 . Only after 2004 signals of a stop in the slowdown appeared and lasted at least until 2007 (Brandolini & Bugamelli, 2009 ).
Data Description and Variables Definition
The data used in this analysis are taken from a firm-level data panel developed by ISTAT through the integration of different business surveys and administrative data sources. The dataset includes data for the years from 1998 to 2007 and refers to firms in the industry and service sectors. The panel was developed from the set of firms included in two ISTAT business surveys (SCI and PMI) in 1998 (Note 1) and only considers firms with twenty or more employees for which data from subsequent years can be recovered from survey or administrative sources.
Information from surveys is integrated with balance sheets filed with Commerce Chambers. This is a catch-up prospective unbalanced panel built according to the following persistence criterion: a firm is considered present in a year other than the starting year if it is an ISTAT surveys' respondent firm or if it is included in the balance sheet database. If the number of presences is equal or greater than 4, then the firm is included in the panel (Note 2).
We selected manufacturing firms only. There were a total of 8,235 firms in 1998, but the number of firms with complete data has gradually declined in subsequent years. The total number for 2007 was 5,862.
An analysis of the panel coverage with respect to the Italian firms with twenty or more employees in every year is reported in Nardecchia et al. (2010) and in the technical report accompanying the publication of the dataset (http://www.istat.it/it/archivio/65423). They find that the coverage diminishes slowly across time but it is always approximately 20% in terms of firms, and between 40% and 30% in terms of turnover, value added, labour cost, and employment.
The panel provides information on business statistics such as output, profitability, employment, and industry, in addition to details regarding firm expenditures on labour, materials and service inputs (the same information required for the calculation of the Structural Business Statistics -SBS -according to the EU directive n. 58/97).
All monetary values are expressed in thousand Euros and are deflated at constant prices for the year 2000.
The target variables in this study are productivity and profitability at the firm level: productivity is measured as "per capita value added" (labour productivity); profitability is obtained by dividing "gross earnings before taxation" by gross output. The per capita value added is calculated as the ratio of operational value added to the number of people employed. The gross earnings before taxation represents the profitability of operations before depreciation charges and provision deductions, and is calculated as the difference between the value added and labour costs (EBITDA). We interpret the profitability indicator as an indicator of a firm's product market performance (Görzig & Stephan, 2002) .
We evaluated the effect of outsourcing on the described indicators. Different measures have been used in the empirical literature to represent outsourcing. Certain authors use the value of material intermediate inputs; however, this is a too broad measure because it includes raw material purchases and arms-length purchases of standardised components in the market (Díaz-Mora, 2008) while outsourcing implies long-term relationships between the firm that contracts out production and external providers, in which the parties share information concerning the product (Grossman & Helpman, 2005) . Moreover, material intermediate input does not capture the outsourcing of the final production stage, the assembly or specific production tasks.
For these reasons, we use the variable "costs for works contracted out to third parties on raw materials supplied to them" to define outsourcing. This definition refers to payments made by the firm to third parties in return for industrial goods and services supplied as part of a subcontracting relationship (Note 3). Within this indicator, neither external services, such as maintenance of fixed assets, accounting, consulting, cleaning, and transportation, nor purchases of raw materials and supplies, such as office materials or fuel, are included. A firm is identified as outsourcer whenever a positive, even small, expenditure is reported. Tomiura (2005) and Holl (2008) employ a similar indicator, whereas Girma and Görg (2004) use a broader measure, "the industrial services received", which includes activities such as the processing of inputs and certain services such as the maintenance of production machinery or engineering services.
We use a specific indicator of outsourcing intensity: the ratio of the value of outsourcing to the value of gross output. If this ratio increases, it implies that a manufacturing firm is replacing in-house production with external contract production (Díaz-Mora, 2008).
Other important auxiliary variables included in the regression to explain our target variables are selected on the basis of the existing studies on the topic that mainly focused on the effects of outsourcing on productivity. These auxiliary variables are capital intensity, determined by the ratio between the value of capital and the number of employees, and size of the firm, determined by the number of employees.
Moreover, to better control inter-firm heterogeneity, geographical areas (north-east, north-west, centre, south) and NACE 2-digits industries have been introduced into models as dummy variables. Certain other important firm characteristics often used in outsourcing studies, such as belonging to a network of firms, location in an industrial district and national or foreign ownership, are not available in the dataset or are impossible to track on privacy grounds. ijbm.ccsenet.org International Journal of Business and Management Vol. 12, No. 11; 4. Descriptive Statistics Table 1 reports summary statistics with respect to outsourcing by year, whereas Table 2 focuses on other characteristics of the firms in the dataset.
The percentage of firms that outsource to any extent their production is high and stable over the period studied, increasing from a minimum of 70% to a maximum of 74% (Table 1 , second column). From a cross-national perspective on outsourcing spread, there is a lack of internationally comparative studies at company level. Nevertheless, to the best of our knowledge, it is possible to compare the percentage of outsourcing firms that we find for the Italian manufacturing sector with analogous percentages found for a couple of other countries. Diaz-Mora and Triguero-Cano (2012), for example, find that the percentage of Spanish manufacturing firms with 10 or more employees that are engaged in outsourcing is about 45% in the period 1991-2002, and that this percentage rises to 55 among firms with more than 200 employees. Jabbour (2008) , considering a sample of French manufacturing firms with more than 20 employees, finds a higher percentage of outsourcing firms, almost 85% in 2001.
In our panel we notice that firms that begin to outsource in a given year not necessarily continue for all of the subsequent years and that the outsourcing firms are not the same every year. With respect to the set of firms that provide data in all waves of the panel (pure panel), representing approximately 60% of the firms in 1998 (4,931 firms), we observe that 23% of these firms outsource every year and 19% outsource approximately every year but one. Only 3% of the firms never outsource, whereas the remaining 54% follow all the other patterns of behaviour with less significant percentages. The firms do not seem to support high costs when starting or stopping outsourcing because they can decide to relocate and then stop, if only for one year.
To summarise the information provided by our data we use the median because it is robust with respect to outliers. The median of outsourcing costs, calculated considering only outsourcing firms, demonstrates growth until 2001 at which time it stabilises for the subsequent years and then increases again in 2007 (Table 1 , fourth column).
With respect to the indicator of outsourcing intensity, we notice that the median value of outsourced production is approximately 5% per unit of output and remains constant over time with the exception of the last two years when it slightly decreases (2006) and then returns to the previous level (2007) . Additionally, the replacement of in-house production with external contract production, while it remains constant on average for the period studied, is characterised by high heterogeneity among firms as highlighted by the interquartile range (Table 1 , sixth and seventh columns). Labour productivity is fairly constant on average through the period and exhibits a small boost in 2007 (Table 2 , second column). Moreover, the median number of employees tends to decrease over time, whereas the white collar ratio (determined by the ratio of white collars to the total number of employees) increases, especially after 2002.
We compare the outsourcing and non-outsourcing firms by estimating the outsourcing premia, defined as ceteris paribus difference in certain characteristics between the two groups, by performing OLS regressions of the relevant firm characteristics on the outsourcing dummy and a set of control variables (NACE 2-digit industries, regions and the logarithm of employment to control for firm size). Tables 3a and 3b present the results obtained from running separate regressions for each year in the sample and for the following characteristics: productivity, profitability, size, capital intensity, white collar ratio, wage rate for skilled and unskilled workers.
The coefficient of regression of the outsourcing dummy represents the difference between the averages of the dependent variable in the outsourcing and non-outsourcing groups. The two groups appear not to be significantly different with respect to productivity, profitability and white collar ratio (except for certain years); however, the outsourcing firms are always significantly larger than the non-outsourcing firms and, in most years, are significantly less capital-intensive. Moreover, whereas the wage rate of the skilled workers is not significantly different between the two groups, the wage rate of the unskilled workers is significantly higher, on average, for the outsourcing firms since 2001. The higher cost of unskilled work could represent a reason for such firms to outsource production.
Therefore, the initial results demonstrate that outsourcing firms are not significantly different from non-outsourcing firms with respect to the target variables. However, the difference of average values cannot be interpreted as an indicator of a causal effect of outsourcing. It could hide confounding effects because of certain other factors that are not included in the regression, and the OLS estimation does not take into account the possible endogeneity of outsourcing. In particular, it might be the case that there is self-selection of less (or more) productive and profitable firms into outsourcing. On the other hand, starting outsourcing strategies could improve the firm's performance because of reducing costs or because the firm can concentrate on its core business. Hence, we carry out a test to shed light on the presence of any self-selection of firms into outsourcing. Note. Difference in means significant at: *** 0.1%, ** 1%, * 5%. Note. Difference in means significant at: *** 0.1%, ** 1%, * 5%.
Self-selection into Outsourcing
To test if there is any self-selection of firms with certain characteristics into outsourcing we adopt an approach that has recently become standard in the micro-econometric literature (Serti & Tomasi, 2008; Fryges & Wagner, 2010; Eliasson et al., 2012) . We compare the performance of outsourcing firms some years before they start to outsource, with the performance of non-outsourcing firms. We define outsourcing starters as firms that do not outsource for at least two years, start to outsource in year t and keep on outsourcing in the next two years. Due to the time span of ten years, we can create six cohorts of outsourcing starters, respectively from 2000 to 2005. As a control group we select in our sample firms that do not outsource in the period of five years (not in t, and not in t-1, t-2 nor in t+1, t+2): the no-starters (Note 4). Table 4 reports the number of starters and no-starters in each cohort.
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International Journal of Business and Management Vol. 12, No. 11; Having selected the outsourcing starters and the no-starters (the control group), we can evaluate if ex ante differences exist between these two groups of firms with respect to productivity and profitability. We compare starters to no-starters some year before to entry (t-2, t-1) and in year t. To this end we estimate the following regression for firm productivity/profitability at time t-r (r=0,1,2) on a dummy variable indicating if a firm is an outsourcing starter at time t and a set of controls:
The variable S is a dummy equal to one if a firm starts to outsource at time t and zero otherwise, and the X's are control variables including the size and dummies for calendar year, sectoral and regional effects. In Table 5 we report the estimates of coefficient β. This parameter represents the difference in the levels of the dependent variable between the starters and no-starters in the years prior to starting outsourcing.
Before starting to outsource, there are not significant differences between starters and no-starters, even if starters are less productive and less profitable than no-starters in each of the years considered. In the case of profitability, there is a significant (and negative) difference two years before the beginning of outsourcing. Overall, we can conclude that we do not find strong evidence of self-selection in the levels. Note. The number of observations refers to the maximum number of observations available for each time lag and firm's characteristics.
To shed some light on the dynamic of future outsourcing premia, we also test whether, in the years before to start to outsource, the performance of starters increased more or less than that of not starters, by estimating the following model:
where 0 ≤ r ≤ 1; 0 ≤ s ≤ 2. Table 6 reports the estimates of β, which are never significant: during the pre-entry period starters and no-starters dynamics do not differ on average.
International Journal of Business and Management Vol. 12, No. 11; Note. The number of observations refers to the maximum number of observations available for each time lag and firm's characteristics.
Summarising, we do not find evidence on productivity and profitability variations that predates the beginning of outsourcing practice, neither in the levels nor in the trends.
The effect of outsourcing: an econometric analysis
The analysis of the outsourcing effect is based on the general equation of performance indicator (labour productivity and profitability) augmented by a measure of "outsourcing intensity" at the firm level:
where is the performance measure for firm i at year t, is a vector of time variant control variables, is the outsourcing intensity, are individual time-invariant effects that account for firm heterogeneity, are time effects and are error terms. We are interested mainly in the estimation of parameter , the effect of outsourcing.
To this end, we must account for the potential endogeneity of outsourcing and we use the longitudinal structure of the data to estimate alternative models based on different identifying assumptions. In particular, if we assume that the level of outsourcing depends on unobservable individual-specific effects and no restrictions are imposed on correlation between and covariates, we are in the fixed-effect framework and we may use a first difference transformation to eliminate the specific effects . Hence the estimating equation is:
where we introduce new time dummies for time effects, as well as regional and industry dummies and to estimate industry and location effects (see also Girma & Görg, 2004) . The Equation (4) is estimated by OLS (OLS-FD method).
A way to allow for a more general dependence between outsourcing and unobservable heterogeneity is to introduce in model (3) an additional source of heterogeneity as an individual specific time trend:
This is the Random Growth Model (RGM -or Random Trend Model) as each individual (firm) is allowed to have its own time trend. If y is the log of a variable then is (roughly) the average growth rate over a period. In this case we assume that outsourcing depends on unobservable individual-specific (time invariant) growth rates in addition to the level effects .
As for model (3), if no restrictions are imposed on correlation among , and the covariates, we are in the fixed-effect framework and the identifying assumption is that the data-generating process for outsourcing is independent on productivity/profitability once all other variables, including the fixed effects and firm-specific time trends, are taken into account.
One approach to estimate and is to difference away c :
Applying the within (FE) or the first differencing (FD) transformation (Note 5) to the differenced equation (6) eliminates , and and can be estimated by pooled OLS (Wooldridge 2002, cap.11) . Regional and industry dummies can be added among the covariates.
Consistency of both estimators relies heavily on the strict exogeneity assumption (Wooldridge 2002 (Wooldridge , 2005 , which rules out traditional simultaneity, time varying measurement error, and correlation between time-varying omitted factors and covariates. But there may be unobserved time-varying factors, correlated with both the ijbm.ccsenet.org International Journal of Business and Management Vol. 12, No. 11; measure of performance and the outsourcing intensity, which may be driving the results. This would lead to a potential endogeneity problem of the outsourcing variable that violates the assumption of strict exogeneity. To test if the strict exogeneity assumption is violated we implement a procedure suggested by Wooldridge (2002, chap. 10) which consist in estimating an equation in the differences like (4) where outsourcing at time t is added:
If the coefficient is significantly different from zero then this indicates that the assumption of strict exogeneity is violated.
A general approach to estimate model (3), when it does not satisfy the strict exogeneity assumption is to carry out a transformation to remove , and then use conventional instrumental variables (IV) or IV-Generalized Method of Moments (IV-GMM) approach for the endogenous variables in the transformed equation. In the second stage, equation (4) can be estimated by pooled 2SLS using as instruments ∆ or lagged level of (Wooldridge 2002, cap 11) . However, if other variables not in but related to outsourcing and uncorrelated with the error term are available, they can be conveniently used as instruments.
The issue on the validity of instruments is particularly relevant in IV estimation method. The precision of IV estimates is lower than that of OLS estimates. In the presence of weak instruments the loss of precision will be severe and IV estimates may not lead to improvements over OLS. We conduct a robust 2 χ endogeneity test for the outsourcing indicator and verify the validity of instruments using the Hansen J test of over identifying restrictions to examine the null hypothesis that the correlation between the instrumental variable candidates and the error terms in equation (4) is zero. As the instrumental-variables regression is biased in the direction of OLS when the partial correlation between the instruments and the endogenous variable is low, we also check the F-statistic (or equivalently the p-values) from the first stage regression to be sure they are also relevant covariates for the endogenous variable. Moreover, we conduct two robust under identification tests: the Kleibergen-Paap LM test and the Kleibergen-Paap Wald F test (Baum et al. 2007) . We also perform the procedure suggested by Wooldridge (2002, chap. 10 ) by testing for endogeneity using equation (7).
Summarizing, this study utilises the three described estimation strategies: OLS-FD, RGM and IV-GMM (after FD transformation). All models are estimated using a robust estimation method for standard errors of coefficient estimates to allow for heteroskedasticity and an unspecified correlation within but not across a firm's error terms.
The Effect of Outsourcing on Firm Performance

The Productivity Effect of Outsourcing
With respect to labour productivity, we present the estimates obtained from the three estimation strategies considered in Table 7 . All of the results refer to models based on a Cobb-Douglas production function where the logarithm of labour productivity is regressed on the logarithm of capital intensity and the logarithm of size, whose coefficient measures economies of scale. This is augmented by the indicator of outsourcing intensity expressed on its own scale: it is assumed that intensity of outsourcing shifts the technology parameter of the underlying production. Further controls are time, industry and geographical area dummies.
With respect to the IV-GMM estimates, we selected the first lag of white collar ratio and the first and second lag of outsourcing intensity as instruments for the outsourcing indicator (Note 6). The instruments were selected considering the results obtained from the first stage IV estimation and from the tests of the validity of instruments. However, the endogeneity test does not lead to a rejection of the hypothesis of exogeneity: the use of OLS instead of the IV-GMM is warranted by the data. This result is confirmed by the estimate of the coefficient ϑ from equation (7) that is not significantly different from zero.
The estimates indicate that in our case hypothesis H1 is not confirmed because, on the contrary, outsourcing has a significant negative effect on labour productivity. Therefore, increasing the level of outsourcing per unit of output decreases labour productivity at least in the short run. This result is not completely new in the literature, as already discussed in Section 1, and can be explained by the management underestimation of costs connected to outsourcing itself and to the necessity to reorganise the firm activities once the firm begins to outsource (Görzig & Stephan, 2002; Ito et al., 2010) . Moreover the loss of control on production activities under total outsourcing may restrict a firm's capability to engage in organisation innovation and restructuring (Windrum et al., 2009) The results obtained from the different specifications do not alter the main conclusions. The sign and the significance of the coefficients of the covariates are the same for all of the sets of estimates, although there are certain differences in the values of the estimated coefficients of outsourcing intensity. However, the RGM estimate lies between the IV-GMM and the OLS-FD estimates, whereas for the other coefficients the IV-GMM estimates are closer to the OLS-FD than the RGM estimates. With respect to the results for the other covariates, there is a negative and significant coefficient of the logarithm of the size. Given the specification of the productivity function, this finding is evidence of decreasing economies of scale: a 1% increase in size leads to a decrease of 0.27% in labour productivity according to OLS-FD estimates and to a decrease of 0.42% according to RGM estimates. This evidence of decreasing economies of scale for the Italian manufacturing sector is confirmed by an analysis of productivity conducted by Aquino et al. (2008) for the same period, which found a negative and significant coefficient for the logarithm of size in a model for labour productivity. This result indicates that the changes in the external context that have occurred during the last decade have reduced the importance of economies of scale in production (Aquino et al., 2008) . The effect of capital intensity is instead significant and positive: an increase of 1% in the capital per employee leads to an increase of 0.04% (OLS-FD) and 0.025% (RGM) in a firm's productivity.
The Profitability Effect of Outsourcing
With respect to the profit, the dependent variable (EBITDA on gross output) was not transformed using the logarithm to retain the large number of observations with negative values of EBITDA.
We used the same covariates as in the production function. Because the profits depend on barriers to entry, the capital-to-employee ratio is used as a proxy and included in the model to control for differences in profits that are caused by differences in capital intensity. There is certain evidence in the literature that large firms tend to be more productive and more profitable than small firms; therefore, we control for firm size in the empirical model. This specification is not based on any particular theoretical framework and thus it has a descriptive nature only (Görg & Hanley, 2004) .
The results concerning profitability are presented in Table 8 . In this case, we selected as instruments the first difference of white collar ratio and the first and second-lag of outsourcing intensity. The results indicate that the instruments are valid. We reject the null hypothesis of exogeneity for the outsourcing indicator and prefer the IV-GMM model, which provides consistent estimates in the presence of endogenous regressors. Actually, the procedure for testing exogeneity using equation (7) indicates an estimate of ϑ that is significantly different from zero (outsourcing intensity is endogeneous).
The IV-GMM and OLS-FD estimates are similar except for the outsourcing coefficient. The outsourcing intensity does not have a significant effect on profitability according to the IV-GMM estimates. Therefore, also the hypothesis H2 is not supported by our data as, at least in the short term, outsourcing does not affect the ability of the company to make a profit. Görg and Hanley (2004) reach a conclusion similar to ours from the analysis of a panel of German firms, although they find certain positive effects for large firms only. Moreover, using a panel of Irish manufacturing plants and studying the effect of service outsourcing on profitability, the authors find a positive effect from international outsourcing and a negative effect from domestic outsourcing (Görg & Hanley, 2011) . We cannot distinguish between domestic and international outsourcing in our data, but we may expect a positive effect of international outsourcing that is mitigated by domestic outsourcing.
Returning to our results, both the OLS-FD and the RGM results demonstrate a negative effect of outsourcing on profitability, with the coefficient of the RGM model lying between the IV-GMM and OLS-FD values. The sign and significance of the other coefficients are not different across specifications. The capital intensity does not affect profitability, whereas the effect of the size is positive and significant. Notes: Regressions include time, region and sector of activity dummies. Heteroskedasticity-consistent standard errors in brackets. Asterisks denote the significance of coefficient estimates: *** p-value<0.001, ** p-value < 0.01, * p-value< 0.05.
Conclusions
This study estimates the effect of outsourcing on the productivity and profitability of Italian manufacturing firms by using a panel obtained by integrating administrative and sample surveys data developed by ISTAT. To solve the problem of endogeneity, we employ different estimation strategies.
The study findings reveal that outsourcing has a significant negative effect on productivity and, at best, a not significant effect on profitability, at least in the short-run. These findings could seem in contrast with the a priori expectation but are not completely new in the literature. Even though the comparison with other studies is difficult because of the different definitions and measures of outsourcing considered, Egger and Egger (2006) find, for example, a negative short-run offshoring effect on the productivity of low skilled workers in the EU manufacturing. They explain this result with the labour market rigidities resulting in a sluggish employment adjustment process. The rigidity of the labour market still characterizes the Italian economy particularly, despite recent flexibility-oriented Reforms (Schindler, 2009 ).
Moreover, it could also happen that outsourcing was less successful than the firms thought it would be. It is possible that this is caused by higher than expected inter-firm transaction costs, especially in the case of international outsourcing.
We also find indirect support to our finding in the analysis of productivity for Italian manufacturing firms by Aquino et al. (2008) . Although that study does not directly measure the effect of outsourcing, it demonstrates a positive effect of a vertical integration indicator on labour productivity. An explanation provided by the authors for this result is that during the considered period, the costs of the market's use were higher than the firm's internal costs, and greater vertical integration therefore allowed the firm to reach an efficiency level that was adequate to the quality of supplied products and services. Additionally, the pressure to upgrade production to contrast with the intensified competition on low-end markets weakened the role of cost factors in comparison with considerations of quality factors. Therefore, in many cases, firms may internally re-integrate the production phases that were previously outsourced to gain better control of the production phases.
